This paper studies the relationship between incumbents' performance and political polarization, both with theory and data. The theory is based on a spatial model of political competition in which the voters use the incumbent's performance in office to update their beliefs about his competence. A better performance leads to the incumbent's electoral advantage and so allows him to announce a more extreme platform closer to his bliss point. Therefore, conditioned on reelection, a better incumbent's performance leads to higher political polarization. We use the data on the incumbents' performance in natural disaster relief and the ideological positions they take in the U.S. House of representatives in 1953-2010. The empirical evidence shows that a better performance in post-disaster recovery is associated with more extreme ideological positions of the corresponding incumbents. These and other empirical results are in line with the model predictions.
Introduction
In representative democracies, elected officials decide on policy issues on behalf of their constituencies. While policy choice is the ultimate goal of political representation, voters might also value competence or ability of politicians independently of their ideological platforms. In this case, they opt for a candidate offering a better combination thereof. This in turn makes politicians condition their electoral platforms on voters' assessment of their competence. However, innate ability is often hard to observe which leaves the voters clueless about political newcomers. As for incumbents, the voters can use the performance to assess their competence. It implies that the incumbent's performance might affect candidates' electoral promises and so have an impact on polarization in the political arena. In this paper, we analyze the relationship between incumbents' performance and political polarization where the latter is defined as the candidates' political extremism relative to the median voter's political stances.
Using the data on the incumbents' performance in natural disaster relief and the ideological positions they take in the U.S. House of representatives in 1953-2010, we show empirically that a better incumbent's performance is associated with higher political polarization. To provide one plausible explanation for this empirical pattern, we propose a simple theory in which a better incumbent's performance leads to his electoral advantage and so allows him to announce a more extreme platform closer to his bliss point. In particular, we build a spatial model of political competition with two policy-motivated candidates and full commitment as in Wittman (1983 Wittman ( , 1990 , Calvert (1985) , and others. We extend the model further to incorporate unobservable random ability of the candidates and assume that the median voter cares not only about policy issues but also about politician's competence. While there is no information revealed about the challenger's talent before the election, the voter can use the incumbent's performance in office to update the beliefs about his competence level. Then, a better performance makes the voter perceive the incumbent as being more competent and so leads to his electoral advantage over the challenger. This allows the incumbent to pursue a more extreme policy closer to his bliss point and still to have decent chances of reelection. In turn, his poor performance leads to the challenger's electoral advantage. The incumbent then has to moderate his policy and to advocate a less extreme platform in order to keep his reelection prospects up. This suggests that in the case of the incumbent's reappointment, his better performance leads to higher political polarization, i.e., to a more extreme policy getting advocated.
To investigate empirically the relationship between the incumbents' performance and political polarization, we analyze ideological positions the incumbents take in the U.S. House based on their roll-call voting records for the time period . We use the data on ideological scores of U.S. representatives available online on the website of the Voteview project of Lewis, Poole and Rosenthal (Lewis and Poole, 2004; Carroll et al., 2009) . We take absolute values of these scores to measure political polarization. The unit of analysis is an incumbent representative who gets reelected at least once. As for the incumbent's performance, our focus is on a new measure of natural disaster relief we build in order to capture the voters' assessment of their representatives' work. In particular, we construct an aggregate measure of post-disaster treatment duration as a proxy for performance. This measure is built for the incumbent's state during his previous term in office using the data from the Federal Emergency Management Agency. We expect a negative effect such that a shorter post-disaster treatment makes the voters perceive their representatives as being more competent and so leads to higher political polarization.
In our main specifications, we estimate fixed effects models with and without congressional term (time) dummies. We find a significant negative effect of post-disaster treatment duration on political polarization. According to our results, one standard deviation of the post-disaster treatment duration makes the incumbents' ideological scores more moderate, by 0.35% for the Democrats and by 0.5% for the Republicans. Thus, one deviation decrease in the postdisaster treatment delay shifts the ideological score of an average Democrat from -0.33 to -0.3335 while that of an average Republican from 0.3736 to 0.3786. Adjusting for assistance programs initiated after the disaster declarations slightly decreases the magnitude of the effects. In this case, the Democrats still demonstrate the shift by almost 0.35%, but the Republicans have a smaller effect by 0.1% so they polarize their ideological scores by only 0.4%. We also find that more senior Republican incumbents (those with more congressional terms in office) have more extreme ideological scores, which is somewhat consistent with our argument of competence revelation over time. One additional term in office makes their ideological scores by almost two percent more extreme.
Along with the post-disaster treatment duration, we consider an additional measure of natural disaster relief which proxies the incumbents' performance. In particular, we construct a dummy for public assistance programs initiated after the disaster declarations. For this measure, we expect a positive effect. In other words, a public assistance program initiated after the disaster makes the voters perceive their representatives as being more competent and so leads to higher political polarization. We report a significant positive effect for the Democrats in this case. Initiating a public assistance program after the disaster declaration makes the ideological scores of the Democratic incumbents more extreme, by about 0.55%. This finding is robust to a number of checks. However, we observe no significant effect for the Republicans. We think that this might be due to the voters associating any type of spending with the Democrats rather than with the Republicans and so not relating the public assistance programs to their Republican representatives. Moreover, Republican supporters are often considered as core voters with strong conservative values who are somewhat less responsive to the politicians' performance than Democratic supporters. This might also partially explain why we observe no significant effect for the Republicans in the case of public assistance programs.
While these empirical findings support our theoretical prediction, they might also be consistent with other alternative explanations. For example, the electorate might adjust its ideological preferences after natural disaster incidents. If this is the case then the incumbents might adapt their ideological positions in response to the shifts in the voters' preferences rather than to their own performance. To address this concern, we control for changes in the voters' preferences which we proxy with the Democratic vote margins in corresponding presidential elections. We find that the inclusion of this control does not affect our findings. The presidential vote margin variable is insignificant in all the specifications.
In addition, we present a placebo test for the incumbents' performance mechanism. We investigate whether post-disaster relief performance in the neighboring states rather than in the incumbents' home state affects their ideological scores in the next congressional term. We find no significant effect in most specifications. In the case of public assistance programs, the Democratic incumbents demonstrate a significant but inverse effect. Our conjecture is that the voters might adopt relative performance evaluation. Then, having observed initiation of post-disaster public assistance programs in the neighboring states, they might perceive their own representatives as less competent. The representatives will in turn moderate their electoral policies in order to appeal to the median voter and increase their reelection chances. What is important, none of the placebo specifications yield significant effects similar to those in our main specifications. Therefore, the placebo tests validate our results about incumbents' performance impacts on political polarization. Moreover, we run additional robustness checks in which we account for particular time periods and states with specific characteristics. The results of these checks further confirm our findings.
It is helpful to stress that the disaster response and recovery process is fundamentally a relationship between the executive and legislative branches of government. The major role of Congress is in the appropriation of disaster relief funding and emergency supplemental funding. In particular, once a disaster is declared to the federal level, Congress appropriates money to the Disaster Relief Fund to ensure that there is enough funding available to mitigate the disaster's aftermath. During the time period 1989-2009, Congress has appropriated approximately $322.7 billion for post-disaster relief assistance in 34 appropriations acts, primarily supplemental appropriations acts (Lindsay and McCarthy, 2009, p. 11) . The notable examples of the legislative response after the disaster declarations include the Post-Katrina Emergency Management Reform Act of 2006 and the Post-Sandy Appropriation Act of 2013 (Public Law 113-2). Apart from the fund appropriation, congressional offices also provide information to the recovery teams and constituents in their respective states and districts.
Legislators often serve "as a valuable source of accurate and timely information to their constituents" and assist the process toward recovery (McCarthy and Brown, 2011, p. 2) . Senator Schumer's and other NY legislators' involvement in the post-Sandy relief assistance serves as a recent example of this. 1 It is reasonable to expect then that the voters do attribute some responsibility for the post-disaster relief assistance to the legislative branch of government.
The remainder of the paper is organized as follows. The next Section describes the related literature. Section 3 outlines the model and derives its empirical implications. Section 4 describes the data, illustrates the empirical strategy and presents the estimation results as well as robustness checks. Finally, Section 5 concludes the paper.
Related Literature
Our theoretical model is related to several strands of political economy literature. First, it builds on a spatial model of political competition with two policy-motivated candidates and full commitment as in Wittman (1983 Wittman ( , 1990 , Calvert (1985) , Roemer (1994) , and others. Second, we assume that the candidates differ in their innate competence, which since Stokes (1963) has been often referred to as valence. This relates our model to the literature on spatial political competition with exogenously-given valence advantage of one of the candidates (Aragones and Palfrey, 2002; Ansolabehere and Snyder, 2000; Groseclose, 2001; Londregan and Romer, 1993; Schofield, 2007, and others) . Furthermore, we borrow from the political agency literature with adverse selection. The latter studies how the voter updates her beliefs about the politicians' type after having observed their performance in office (Ashworth, 2012; Banks and Sundaram, 1993, 1996; Besley, 2006; Fearon, 1999; Persson and Tabellini, 2000, and others) . The fourth strand of related literature combines political competition between policy-motivated citizen-candidates with electoral accountability and analyzes the trade-offs thereof (Bernhardt et al., 2011; Van Weelden, 2013 , 2014 . Finally, Boleslavsky and Cotton (2015) study a political competition model somewhat similar to ours in which new information about candidate quality is revealed prior to voting. In their setting, this occurs during an electoral campaign which takes place after the candidates' platforms are chosen. In our model, in contrast, new information about the incumbent competence is revealed before the platform announcements.
There is also a growing theoretical literature which addresses the question of electoral accountability in the context of natural disasters and catastrophes (see Ashworth and Bueno De Mesquita, 2014; Fox and Van Weelden, 2014; Gailmard and Patty, 2014) . Fox and Van Weelden (2014) and Gailmard and Patty (2014) study the incumbents' incentives to prevent potential disasters. Ashworth and Bueno De Mesquita (2014) in turn focus on the impacts of voter competence and rationality on democratic performance in the case of exogenous shocks including disasters. We take a stand similar to theirs and assume that politicians have no means of preventing disasters but have to relieve their aftermath.
Our empirical findings complement the existing literature in several ways. First, our paper is related to the studies which investigate the impacts of natural disasters and incumbents' post-disaster response performance on electoral outcomes and voting behavior. In the pioneering work, Abney and Hill (1966) report negative effects of hurricane Betsy on the incumbent's electoral outcome in the 1965 mayoral election in New Orleans. Achen and Bartels (2013) demonstrate that the voters are "blind" and blame the incumbent for natural disaster occurrence. In turn, Gasper and Reeves (2011) find that the voters are rational and punish the incumbent for severe weather damage only in the case of his poor performance. Lazarev et al. (2014) advocate that occurrence of natural disasters negatively affects the voters' attitudes toward the government while the post-disaster aid provision boosts its popularity. Other recent studies show that it's the incumbents' post-disaster response that is crucial for the voters (rather than the disaster occurrence itself). According to Cole et al. (2012) , Indian voters do not punish the incumbent party for severe weather damage if the latter provides relief and assistance. In turn, Bechtel and Hainmueller (2011) show that the massive aid after the 2002 Elbe flooding increased the incumbent's party vote share in Germany. Moreover, as shown in Healy and Malhotra (2009) , the voters are more responsive to the incumbents' post-disaster relief performance rather than to the disaster prevention and preparedness measures. Interestingly, Flores and Smith (2013) argue that occurrence of natural disasters may undermine the survival of authoritarian regimes. This suggests that natural disaster occurrence might affect political outcomes not only in democratic but also in non-democratic societies. Our contribution to this literature is to investigate the impacts of incumbents' post-disaster response performance on implemented policies and political polarization. To the best of our knowledge, our study is the first one to focus on policy outcomes rather than on electoral outcomes.
Our paper is also related to several recent studies, which propose different empirical measures of politicians' performance using within-country data. For example, Ferraz and Finan (2008, 2011a) use the data from Brazil's publicly released audit reports to investigate the impacts of disclosing information about political corruption on electoral outcomes. They define political corruption as any irregularity associated with fraud in procurements, diversion of public funds or over-invoicing of goods and services. In Ferraz and Finan (2011b) , legislative performance is proxied by the number of submitted and approved bills in Brazil's municipal governments. The level of participation in legislative voting (e.g., the absence percentage) and in plenary sessions (e.g., the number of given speeches) might also serve as measures of legislative performance. Humphreys and Weinstein (2012) use those indicators to measure the MPs' performance in a multilevel field experiment in Uganda. While analyzing the performance of local or municipal political leaders, the literature often uses the real GDP growth of the province that each leader rules (e.g. Jia and Kudamatsu (2015) ) or budget indicators and government expenditures (e.g. Gagliarducci and Nannicini (2013) ). As for the natural disasters, the standard measures of political performance are the amount of post-disaster relief and the type of post-disaster assistance (Lazarev et al., 2014; Cole et al., 2012; Bechtel and Hainmueller, 2011) . Gasper and Reeves (2011) introduce an alternative indicator based on the presidents' and governors' actions taken in response to natural disasters. In their analysis, the action is a disaster declaration requested by the governor and approved by the president. They show that the electorate rewards presidents and governors for disaster declarations at the ballot box.
Another strand of related literature comprises empirical studies on politicians' valence and valence measures. For example, Grose and Husser (2008) use campaign rhetoric as a proxy for valence of presidential candidates. Ansolabehere et al. (2001) utilize several indicators of the degree of electoral competition to measure valence of electorally weak versus electorally strong incumbents. In turn, Jacobson (1989) proxies politicians' valence by their incumbency status since reelection itself signals their competence to some extent. Several recent studies investigate empirically the relationship between valence and ideological positioning of candidates. Gouret et al. (2011) test spatial voting models with valence using the 2007 French presidential election data. Zakharova and Warwick (2014) investigate the impacts of political polarization on individual valence assessments of the voters. Stone and Simas (2010) analyze the relationship between the valence qualities of candidates and the ideological positions they take in the 2006 U.S. House midterm elections. They find however that the interactions between policy and valence may be somewhat counterintuitive and contrary to conventional wisdom.
Finally, our paper is related to the empirical literature on ideological positioning of the U.S. congressional members. For example, Ensley (2007) finds that the ideological divergence of the Senate candidates affects vote choice and might produce ideological voters. Hirano et al. (2010) analyze the link between the primary election turnout and roll call voting records of the U.S. congressional members. McCarty et al. (2009) assess whether gerrymandering causes polarization in Congress. In turn, McCarty et al. (2006) and Bonica et al. (2013) investigate the links between polarization over time and economic changes, in particular, income inequality. Our contribution to this literature is to study the impacts of incumbents' performance on their ideological positioning in the U.S. House, the task that has not been addressed in the existing literature, to the best of our knowledge.
Model
Suppose that a certain one-dimensional policy option x is available to a society. The set of feasible policies is R. Policy implementation is delegated to a politician. The politician is elected in a competitive election. We assume that there are two candidates running in the election -the incumbent and a challenger. Denote by θ i ∼ N θ, σ 2 θ the random ability and by α i the preferred policy of candidate i, i = 1, 2. Candidates' ability is their private information. Without loss of generality, we assume that candidate 1 is the incumbent while candidate 2 is the challenger, and that α 1 < α 2 . The candidates announce policy proposals x 1 and x 2 before the election. We assume full commitment such that a newly elected politician will implement a policy he has announced before the election. 2 The candidates are assumed to be policy-motivated. They have Euclidean preferences and so want the implemented policy to be close to their bliss points. Candidate i's utility when candidate j is elected, i, j = 1, 2, is given by
Denote by p i (x 1 , x 2 ) the probability of candidate i winning the election. We now specify the candidates' expected payoffs Π i (x 1 , x 2 ) as functions of policy proposals x 1 and x 2 announced before the election:
There is one (e.g., median) voter with bliss point m who determines the outcome of the election. 3 We assume that α 1 < m < α 2 , i.e., the candidates have opposite preferences and are more extreme than the voter is. Like the candidates, the voter wants implemented policy x to be close to her bliss point m. She also cares about politician's ability. Her utility when candidate i gets elected, denoted by u i , is given by
The voter will therefore get greater or equal utility if candidate 1 is elected than if candidate 2 is elected (i.e., u 1 ≥ u 2 ) when
2 One can also assume that if a politician deviates from his announced platform he loses credibility and therefore carries a large reputational cost, which exceeds potential benefits from deviation.
3 Under a number of technical assumptions about the distribution of voters' bliss points, our results are robust to assuming many voters instead of one median voter.
Here, θ 2 − θ 1 is the difference between random abilities of candidates 2 and 1, which are not observed by the voter. Still, the voter knows the distribution of θ i . Then, given policy proposals x 1 and x 2 , she assigns the probability
to the event that u 1 ≥ u 2 . We assume probabilistic voting here such that facing a pair of policies x 1 and x 2 , the voter votes for candidate 1 with the same probability as the probability that u 1 ≥ u 2 , and for candidate 2 with the rest of that probability. It follows therefore that the probability of candidate i winning the election and implementing his announced policy is equal to
We assume that before the election, no information is revealed about the challenger's talent θ 2 . The voter only knows that θ 2 ∼ N θ, σ 2 θ . However, the voter observes the incumbent's performance during his current term in office and so can use it to update her beliefs about the incumbent's competence θ 1 . The incumbent's performance, denoted by ρ, is determined by his ability θ 1 but observed by the voter with a random noise ε:
where ε ∼ N 0, σ 2 ε is uncorrelated with θ 1 . Only performance ρ is observed by the voter, not its composition between the ability and the noise. The voter can then update her beliefs about the incumbent's talent θ 1 by conditioning on his performance in office.
The timing of events is as follows. First, the candidates' competence levels θ i are realized. The voter does not observe the realization of θ i . 4 Second, the voter observes the incumbent's performance ρ during his current term in office and then updates her beliefs about the distribution of the incumbent's talent θ 1 . The candidates then announce policy proposals x 1 and x 2 . Finally, the election takes place and the voter uses probabilistic voting to determine the outcome.
Note that voting is rather "mechanical" in this framework. The candidates are the only strategic players. Once they announce policy proposals x 1 and x 2 , their chances of being elected are determined. We search for a policy pair x * 1 , x * 2 which characterizes a pure strategy Nash equilibrium in this game played by the incumbent and the challenger. To prevent bizarre outcomes (such as announcement of a rightist platform by a left-wing candidate or vice versa), we focus on equilibrium in which x 1 ≤ m ≤ x 2 . 5
Analysis
We turn next to the analysis of the game and start with the voter's belief updating. The voter observes the incumbent's performance during his current term in office and so can update her beliefs about the incumbent's competence by conditioning on this performance. Given the assumption about normality of the distributions of talent θ 1 and noise ε, it follows from a standard lemma on the bivariate conditional distribution that the conditional distribution of θ 1 given that θ 1 + ε = ρ is
This is therefore a signal extraction result when the perception of competence is discounted by the signal-noise ratio
Then the difference between the abilities of candidates 2 and 1 given that θ 1 + ε = ρ is also normally distributed:
The voter uses probabilistic voting and elects candidate 1 with the same probability as the probability that she is better off with candidate 1 rather than with candidate 2 in office. Thus, given the incumbent's performance ρ and the candidates' proposals x 1 and x 2 , this probability is equal to
where F (·) denotes the distribution function of θ 2 − θ 1 given that θ 1 + ε = ρ.
We consider next the candidates' maximization problem. The candidates choose policy platforms x 1 and x 2 to maximize their expected payoffs Π 1 (x 1 , x 2 ) and Π 2 (x 1 , x 2 ). The maximization problem is analyzed in Appendix A. First, we show that given one candidate's proposal, the other candidate strictly prefers his bliss point to a more extreme platform. It implies that the candidates have no incentives to announce policies which are more extreme than their bliss points. Second, we characterize equilibrium in which
, i.e., when the distance between the candidates' bliss points is large enough. In what follows, we focus on the case in which this condition holds.
The following proposition summarizes our findings.
Proposition 1 In equilibrium, the candidates announce policy proposals x * 1 , x * 2 such that
The candidates actually compete for office regardless of being purely policy-motivated as they need office to be able to implement policies. This competition makes them move toward m − ρ − θ , which is the voter's bliss point net of the (weighted by the signal-noise ratio) difference between the incumbent's actual performance and the expected performance of a randomly chosen candidate. This differs from the classical models with policy-motivated candidates and uncertainty (Calvert (1985) , Wittman (1990) ) in which the candidates' proposals are symmetric around the median voter's bliss point. The reason is that in our framework, the incumbent might have electoral advantage (or disadvantage) over the challenger which is determined by the difference between his observed performance ρ and the challenger's expected performance θ. Intuitively, the voter uses probabilistic voting and elects the incumbent with the same probability as the probability that her utility with the incumbent in office is greater than or equal to that with the challenger in office. The larger the difference between ρ and θ, the higher is the incumbent's competence (as perceived by the voter) relative to that of the challenger. So for given policy proposals x 1 and x 2 , the more likely is the voter to be better off with the incumbent rather than with the challenger in office. It follows therefore that for ρ > θ the incumbent enjoys electoral advantage while for ρ < θ the challenger does. This allows the advantaged candidate to propose a more extreme platform (which is closer to his bliss point) and still to have decent chances of getting elected. In turn, the disadvantaged candidate has to pick a more moderate platform in order to improve his election prospects. The degree to which the advantaged candidate shifts away from the voter's bliss point (while the disadvantaged one toward it) is determined by the degree of electoral advantage itself. The latter in turn is defined by the difference between ρ and θ. That is why the candidates' announcements are symmetric around m − 1 2
Our results suggest that the incumbent's performance affects the candidates' platforms announced before the election and therefore also affects policies implemented by the winning candidate after the election. According to the model, the better the incumbent's performance, the more extreme position is chosen by the incumbent and the more moderate one by the challenger. In the empirical analysis to follow, we investigate the performance-polarization relationship. Specifically, we ask whether the better performance of reelected incumbents is associated with more extreme policies they are pursuing after reelection.
Empirical Analysis
In our empirical analysis, we study the relationship between the incumbents' performance and the ideological positions they take in the U.S. House based on their roll-call voting records for the time period 1953-2010. As for the incumbents' performance, our focus is on a new measure of natural disaster relief we build in order to capture the voters' assessment of their representatives' work. In what follows, we describe the data and methodology, and then present our results.
Data
This section reports the data sources and descriptive statistics.
Political Polarization
To measure political polarization, we use the data on ideological scores of U.S. House representatives available online on the website of the Voteview project of Lewis, Poole and Rosenthal (Lewis and Poole, 2004; Carroll et al., 2009) . 6 We focus on the legislative branch of government since we expect voters to attribute some responsibility for the post-disaster relief assistance to the legislators (see our discussion on this in the Introduction). Our paper therefore complements the previous literature which mostly focused on executives and their electoral outcomes. Our contribution is to study legislators and the policies they pursue after reelection.
Ideological scores of U.S. representatives are based on their roll-call voting records and are available from 1789 on. We consider the time period 1953-2010 due to the availability of data on natural disaster relief. The ideological scores are available for every term (two years) a representative is holding office. The unit of our analysis is an incumbent representative who gets reelected at least once. We focus on "young" incumbents who hold office for less than 6 terms. 7 Intuitively, we expect a more pronounced performance effect for the representatives at the beginning of their legislative career. In total, we consider 28 legislative periods (terms) and 1030 representatives among whom 627 are Democrats. We exclude from consideration representatives that "cross over," e.g., Democrats with positive ideological scores and Republicans with negative scores. The reason is that we want to illustrate the performance-polarization relationship guided by our theoretical model in which we focus on equilibrium with a right-wing candidate announcing a rightist platform and a left-wing candidate announcing a leftist platform.
We use an economic dimension of ideological scores which reflects government intervention in the economy in past years or liberal-conservative measure in the modern era. 8 The Democrats' ideological scores are to the left while the Republicans' are to the right from zero. To measure political polarization, we take absolute values of those scores, e.g., the distance between the scores and zero. A larger distance implies higher political polarization.
The extreme ideological score of the Democrats comes to -0.877 while that one of the Republicans comes to 1.005. The average score is lower in absolute value for the Democrats than for the Republicans, -0.34 versus 0.43. In turn, the standard deviation for the Republicans is higher than for the Democrats, 0.2 versus 0.16. The descriptive statistics by terms show that most representatives hold office for 4-6 terms. 9 A Democrat with the most extreme score has held office for 3 terms while a Republican with the most extreme score has held office for 11 terms. The distributions of the Democrats' and Republicans' ideological scores are depicted in Figure 1 . The Republicans on average have more extreme scores but higher variation than the Democrats do. Figure 2 suggests that the young Republicans with less than 10 terms in office are on average more polarized than the young Democrats.
Incumbents' Performance
To proxy incumbents' performance, we construct a new measure of natural disaster relief which captures the voters' assessment of their representatives' work. We extract data on the U.S. natural disasters across counties since 1953. All disaster declarations are reported by the National Emergency Management Information System (NEMIS) of the Federal Emergency Management Agency (FEMA) established in 1953 in order to provide federal assistance before 8 It is denoted by "dwnom1" in the DW-Nominate database. The FEMA dataset lists in total 3117 official disaster declarations since 1953. For each disaster, there is information on the incident type, its starting and ending dates, exact location, assistance programs initiated by the FEMA. There is also information on opening and closing dates of declarations and the disaster type declared, whether this is a major disaster, fire management, emergency declaration or fire suppression.
All natural disasters are aggregated at the state-term level. One term lasts for two years, from January of uneven year till December of even year. The Congressional elections fall on the beginning of November of even year and the candidates usually finalize their electoral platforms by September of the corresponding year. To reflect the logic of our model, we consider disasters which occur during a representative's current term in office till the announcement of electoral platforms for the next term. Therefore, we aggregate all disasters which took place from January of uneven year till August of next even year. We also excluded human cause disasters so finally our dataset consists of 2698 disasters in total.
We consider the following proxies for performance. Our main explanatory variable is an aggregate measure of post-disaster treatment duration, in particular, a deviation from the average post-disaster treatment period. This measure is built for the incumbent's state during his previous term in office.
We use data on the incidents' starting and ending dates and the declarations' opening and closing dates to compute duration of the catastrophes and the period of damage elimination in days. We first take the difference between the duration and post-disaster treatment period for every incident. We normalize these differences and find the deviations of these differences from the averages over the incident types. Finally, we calculate the means of these deviations for a considered term in a particular state (state-term level aggregation).
For further robustness checks, we consider one more measure of post-disaster treatment duration which is constructed in a similar way with the following difference. The averages of the duration-treatment differences are computed not only for each disaster type but also for each type of federal assistance programs initiated after disasters (individual assistance, household assistance, public assistance and hazard mitigation).
Our intuition is that the longer the disaster declarations are open at the FEMA, the longer it takes to deal with the disaster aftermaths. The voters then perceive the officials (including their representatives) as less competent. In other words, a negative deviation from the average means that the corresponding disaster declarations were closed faster than the average for those disaster types. This in turn signals the competence of all branches of government involved in post-disaster relief including the legislative branch. We therefore expect a negative sign such that a shorter post-disaster treatment makes the voters perceive their representatives as being more competent and so leads to higher political polarization. A longer post-disaster treatment might also signal the severity of the corresponding catastrophe. We somewhat take this into account as we extract the duration-treatment differences and compute the deviations of these differences from the averages by incident types. First, we consider the difference between treatment and duration periods so can compare how long is the treatment period dependent on the duration of a particular disaster. Second, we focus on these differences relative to the average of the same type disasters and not the absolute values. What is more important, this is still consistent with our theoretical model, in which the incumbents' performance is determined not only by their competence but also by a random noise which might be interpreted as the unobserved severity of disasters.
In addition to the post-disaster treatment duration, we consider an extra measure of natural disaster relief which proxies the incumbents' performance. In particular, we construct a dummy for federal assistance programs initiated after the disaster declarations. There are four assistance programs provided by the FEMA: individual assistance, household assistance, public assistance and "hazard mitigation" program. Households are required to submit individual applications for the first two programs. The "hazard mitigation" program supports investment in prevention of certain disaster types. We do not consider those but rather concentrate on the public assistance program which is more likely to be associated with the representatives' performance. It includes "debris removal, emergency protective measures and public services, repair of damaged public property, loans needed by communities for essential government functions and grants for public schools." 10 We first construct a dummy variable for each disaster which takes value 1 in case the public assistance program has been initiated after that disaster declaration. We compute then the average across all disasters 10 Description of the Public Assistance Program at the FEMA website.
Available online at https://www.fema.gov/disaster-process-disaster-aid-programs (accessed April 11, 2015). for a considered term in a particular state (state-term level aggregation). We finally build a dummy which takes value 1 if the average across all disasters exceeds 75% or 80%. 11 For this measure of incumbents' performance, we expect a positive sign. Intuitively, a public assistance program initiated after the disaster makes the voters perceive their representatives to be more competent and so leads to higher political polarization. Table 1 summarizes the detailed disaster statistics by incident types for the time period 1953-2010, including the average disaster duration and post-disaster treatment periods (in days). The most common disasters are fires, floods and severe storms. Public assistance programs are regularly initiated for fires, storms, snows, hurricanes, and volcanos. However, they are somewhat less frequently initiated in case of floods and earthquakes (in 95% of the incidents), and even less frequently in case of tornados and toxic substances (in approximately 80% of the incidents). The disaster lengths and treatment periods vary considerably across disaster types. For example, floods and severe storms last on average longer than hurricanes, fires, snow and tornados. The latter, however, can still cause severe damages and so require longer post-disaster treatment duration. That is why we take into account incident types while constructing our measures of natural disaster relief.
Empirical Strategy
The unit of our analysis is an incumbent representative who gets reelected at least once. We study the relationship between the incumbents' performance and their ideological scores. To capture the performance effect, we estimate the average positive bias in the representatives' ideological scores associated with the negative variation in post-disaster treatment deviations or the public assistance program dummy. We estimate the performance effect separately for the Democrats and Republicans because of the structural differences in their ideological scores. Moreover, we focus on "young" representatives who hold office for less than six terms since we expect the performance effect to be more pronounced at the beginning of the legislative career.
Let y be the outcome variable of political polarization (i.e., the distance between the ideological score and zero), n the incumbent, i the state, and t the congressional term. We assume that the relationship between the political polarization and the representatives' performance follows the following model:
where ν n are representative fixed effects, ψ t are term (time) fixed effects, D it−1 is an indicator for deviation from the average post-disaster treatment duration, or a public assistance program dummy, T nt are the representative term trends, x it are time-varying control variables including the level of state income per capita and state population. Hence, β is our coefficient of interest.
We assume non-linear term trends for all legislators so we include in all regressions both linear and quadratic term variables. The idea is that the longer the legislators stay in office, the more polarized they become as they reveal their competencies. This effect is especially stronger for young legislators, then this effect decreases over time. We estimate the fixed effect models with and without term (time) dummies. Robust standard errors are clustered at the state level. Representative fixed effects allow us to control for unobserved geographical heterogeneity at the state level. The performance effect is estimated for congressional terms in which at least one disaster occurred.
In addition, we run several robustness checks and report the results of placebo fixed effect regressions. In particular, we check whether the post-disaster treatment deviations and public assistance programs in the neighboring states yield similar significant effects on the representatives' ideological scores in the states of interest. Intuitively, if our hypothesis holds, then there shouldn't be any significant influence of the representatives' performance from the neighboring states.
Empirical Results

Post-Disaster Treatment Duration and Representatives' Ideological Scores
Our theoretical model suggests that a better performance of the incumbent leads to his electoral advantage over the challenger. This allows the incumbent to announce an electoral platform closer to his bliss point and still to have reasonable reelection chances. Therefore, a Robust standard errors clustered at the state level in parentheses. *** Significant at 1%; ** significant at 5%; * significant at 10%; γ significant at 20%. Fixed effects specifications without and with congress dummies are presented. The dependent variable is the absolute distance between zero and the incumbent's ideological score. The main independent variables are deviations from post-treatment duration averages based on either incidence type or both incidence type and public assistance program initiation. Term and squared term indicators are included to take into account a non-linear effect of service on the legislator's polarization. The other control variables are the logarithms of state income and total population.
better performance is associated with a more extreme ideological score of the corresponding incumbent. In this section, we address this hypothesis and use deviations from the average post-disaster treatment duration as proxies for the incumbents' performance. We present our results for the fixed effects models in Table 2 . The independent variable is the deviation from the average post-disaster treatment duration. The first deviation indicator, Deviation, is averaged by the incident type. The second indicator, Dev (prog), is averaged by both the incident type and assistance programs initiated after the corresponding disaster declarations. Columns 1-4 present the estimates for the Democrats while columns 5-8 for the Republicans. Both for the Democrats and Republicans, a shorter post-disaster treatment duration during the previous congressional term is associated with a higher (by absolute value) ideological score in the current term. Indeed, in both specifications without term fixed effects (odd columns) and with term fixed effects (even columns), we report significant negative coefficients for the two deviation indicators. 12 The Republicans demonstrate a stronger performance effect than the Democrats do.
Based on the estimated coefficients, an increase in post-disaster treatment duration equal to one standard deviation translates into a 0.5% decrease of the ideological position for the Republicans and 0.35% decrease for the Democrats. In other words, one deviation increase in the post-disaster treatment delay shifts the ideological score of an average Democrat from -0.33 to -0.3335 while that of an average Republican from 0.3736 to 0.3786 (which is about 0.15% higher). Adjusting for assistance programs initiated after the disaster declarations slightly decreases the magnitude of the effects. In this case, one deviation increase in postdisaster treatment duration leads to the shift of ideological scores of the Republicans only by 0.4% (compared to the previous post-disaster treatment measure the effect is smaller by 0.1%). The Democrats shift their political platforms by the same 0.35%. The control variables, though not always significant, give the expected signs. Richer states demonstrate higher political polarization. More populous states, on the contrary, are less polarized. Furthermore, the Republicans with longer terms in office have more extreme ideological scores, which is somewhat consistent with our argument of competence revelation over time. We assume that there is a non-linear effect of the term on legislators' polarization. However, the squared term is not significant that testifies rather a linear effect of the term on polarization. However, this trend effect is critical only in the specifications without term fixed effects (columns 5 and 7). One additional year in office leads to 2% more extreme policies. Intuitively, controlling for the congress characteristics accounts for the term effect. The goodness of fit of the models is better for the Republicans than for the Democrats. This justifies our initial division of the sample by party affiliation because of the structural difference between ideological scores of the Democrats and Republicans.
Even though we somewhat control for the disasters' severity by taking into account their duration, our indicators of post-disaster treatment duration might reflect not only the incumbents' competence in alleviating the disasters' aftermath but also the intensity of the incidents. In particular, more severe disasters might simply require longer post-disaster treatment periods. Then our results would imply that the more severe the disasters, the less polarized policies are pursued by the incumbents from the affected states. However, this is somewhat inconsistent with the previous empirical findings. For instance, Kimball and Gross (2007) find that the U.S. voters become more polarized after notable disasters suggesting that the politicians will support more polarized policies as well. It implies that we might actually underestimate the performance effect rather than overestimate it.
Public Assistance Programs and Representatives' Ideological Scores
Our second measure of the incumbents' performance is the indicator for public assistance programs initiated after the disaster declarations. We construct a dummy which takes value of 1 if public assistance programs have been initiated in 75% or 80% of the incidents for a Robust standard errors clustered at the state level in parentheses. *** Significant at 1%; ** significant at 5%; * significant at 10%. Fixed effects specifications without and with congress dummies are presented. The dependent variable is the distance between zero and the incumbent's ideological score. The main independent variables are dummies whether public assistance programs have been initiated at least in 75% or 80% disaster cases in the state during the particular congress term. Term and squared term indicators are included to take into account a non-linear effect of service on the legislator's polarization. The other control variables are the logarithms of state income and total population.
considered term in a particular state. We choose these thresholds because of the distribution of the program dummy that has jumps at these levels. According to our estimates presented in Table 3 , this performance indicator yields a significantly positive effect for the Democrats.
The coefficient varies from 0.0047 to 0.006 which means that a public assistance program initiated after the disaster declaration is on average associated with 0.55% more extreme policies pursued by the corresponding Democratic representatives. The effect is not large but very robust. However, we observe no significant effect for the Republicans. We think that this might be due to the voters associating any type of spending with the Democrats rather than with the Republicans and so not relating the public assistance programs to their Republican representatives. Moreover, Republican supporters are often considered as core voters with strong conservative values who are somewhat less responsive to the politicians' performance than Democratic supporters. This might also partially explain non-significant effect for the Republicans in the case of public assistance programs.
The control variables give the similar results for the Democrats as in the case of our first performance indicator, deviations from the average post-disaster treatment duration. Less populous and richer states demonstrate higher political polarization. However, the income effect is not significant. Note moreover that the Republicans demonstrate a significantly positive term effect in the regressions without term fixed effects but a non-significant effect in the regressions with term fixed effects. Intuitively, controlling for the congress characteristics accounts for the term effect.
There exist other federal assistance programs apart from the public assistance. Those are individual assistance, household assistance and "hazard mitigation" programs. However, these programs somewhat differ in goals and procedures from the public assistance program. The first two are aimed to provide personal aid to the U.S. citizens affected by the natural disasters. Both programs require individual applications to be sent directly to the federal administration. We have constructed indicators for these programs similar to that for the public assistance program but, as expected, found no evidence of the performance effect. The goal of the "hazard mitigation" program is the long-run disaster prevention and preparedness. For this program, we found no evidence of the performance effect either. 13 This is consistent with the findings of Healy and Malhotra (2009) who showed that voters tend to be more responsive to the post-disaster relief rather than to the pre-disaster preparedness.
Robustness
The estimates reported in the previous sections give clear evidence of better performance being associated with more extreme ideological scores of the corresponding incumbents. By controlling for congress and legislator fixed effects, we account for many potential confounding factors. Furthermore, our term and term squared variables capture the natural trend of political polarization over time. We assume a non-linear effect of years in office. However, the squared term is not significant that refers to rather a linear effect. However, there might be other unobservables, which also affect representatives' ideological scores. In what follows, we conduct several robustness checks to support the validity of the results presented in Tables  2 and 3 .
First, we address the concern about changes of median voter preferences in the U.S. states over time. For examples, the voters might adjust their ideological stances after natural disasters. Then the incumbents would tailor their ideological positions in response to the shifts in the voter preferences rather than to their own performance as suggested by our theoretical model. To account for this, we control for changes in the voter preferences which we proxy with vote margins in the corresponding presidential elections. We argue that if the median voter preferences change in a particular state then there will be a shift in the presidential vote margin in that state. We define the vote margin as the difference between the Democratic/Republican candidate vote shares. 14 The results are presented in Appendix 13 These results are available upon request. 14 The Democratic/Republican candidate vote share is computed as the candidate vote divided by the sum Robust standard errors clustered at the state level in parentheses. *** Significant at 1%; ** significant at 5%; * significant at 10%. Fixed effects specifications without and with congress dummies are presented. The dependent variable is the absolute distance between zero and the incumbent's ideological score. The main independent variables are deviations from post-treatment duration averages based on either incidence type or both incidence type and public assistance program initiation in the neighboring states. Term and squared term indicators are included to take into account a non-linear effect of service on the legislator's polarization. The other control variables are the logarithms of state income and total population.
C. We find that the inclusion of this control does not qualitatively affect our findings. The Democratic vote margin variable is not significant in all specifications. Second, we run a placebo test for the incumbents' performance mechanism. We check whether the shorter post-disaster treatment duration and public assistance programs initiated after the disaster declarations in the neighboring states (rather than in the incumbents' home states) are associated with more extreme ideological scores of the incumbents. We use the performance indicators from the neighboring states to calculate the averages of post-disaster treatment deviations and public assistance program initiations across all neighbors of each state. Therefore, in the placebo tests, we use the performance indicators averaged across the neighboring states as the main independent variables. 15 If our hypotheses hold then we should find no significant influence of the neighbors' performance on the incumbents' ideological scores. Tables 4 and 5 report the results for the placebo tests.
Our results suggest that the Democratic incumbents do not significantly adjust their ideof the votes of the two candidates. So the vote shares are normalizes even in the case of more than two presidential candidates. 15 In the case of public assistance programs, we first calculate the averages of indicators across all neighboring states and then generate dummies which take value 1 if the corresponding average across all neighbors exceeds 75% or 80%. Robust standard errors clustered at the state level in parentheses. *** Significant at 1%; ** significant at 5%; * significant at 10%. Fixed effects specifications without and with congress dummies are presented. The dependent variable is the distance between zero and the incumbent's ideological score. The main independent variables are dummies whether public assistance programs have been initiated at least in 75% or 80% disaster cases in the neighboring states during the particular congress term. Term and squared term indicators are included to take into account a non-linear effect of service on the legislator's polarization. The other control variables are the logarithms of state income and total population.
ological scores in response to the post-disaster treatment delays in the neighboring states. This is the case for both deviation indicators (columns 1-4 in Table 4 ) which supports the validity of the results presented in columns 1-4 of Table 2 . As for the public assistance programs, the Democrats demonstrate a significant but inverse effect (columns 1 and 3 in Table  5 ). Initiation of public assistance programs after the disaster declarations in the neighboring states is associated with more moderate ideological scores of the Democratic incumbents in the states of interest. Our intuition consists in the spillover effects that voters might compare post-disaster relief assistance in their home states with that in the neighboring states and evaluate the relative (rather than absolute) performance of their representatives. Then a better performance outcome of the neighbors might lead to the voters' dissatisfaction with their own incumbent representatives. Those in turn will moderate their ideological positions in order to appeal to the median voter and increase their reelection chances. What is important, none of the specifications yield a significant positive effect (columns 1-4 in Table 5 ). It follows therefore that in the case of the Democrats, the placebo tests confirm robustness of the performance effect estimates. We turn next to the results for the Republicans. As for the post-disaster treatment duration in the neighboring states, the Republicans demonstrate no significant effect in most of the specifications (columns 5-7 in Table 4 ). In column 8, we report a significant but inverse effect such that a post-disaster treatment delay in the neighboring states is associated with a more extreme ideological score of the incumbent. Our intuition here is similar to that for the previous case with the significant inverse effect (columns 1-4 in Table 5 ). Voters might adopt relative performance evaluation and so perceive their own incumbent representative as more competent after having observed a post-disaster treatment delay in the neighboring states. The representative then enjoys electoral advantage and so can pursue a more extreme policy still having decent reelection chances. As for the public assistance programs, we observe no significant effect for the Republicans (columns 5-8 in Table 5 ). In other words, the Republican incumbents do not significantly change their policies in response to initiation of post-disaster public assistance programs in the neighboring states. Therefore, the placebo tests validate our performance mechanism for the Republicans as well.
To confirm further our findings, we run additional robustness checks in which we account for particular time periods and states with specific characteristics. 16 First, we account for a change in the voters' perception and attribution of responsibility for disaster damage recovery. According to (Lindsay and McCarthy, 2012) , the major changes occurred in 1972 when the voters started to attribute some responsibility for post-disaster relief to elected officials. So we split the whole sample in shorter periods (before and after 1972) and run regressions separately. We show that our results are valid for both time periods. Second, we remove some conservative as well as disaster-vulnerable states from the sample to ensure that our findings are not driven by those. 17 The results are still strongly valid for non-conservative states. In the case of non-vulnerable states, we find strong evidence of performance impacts on political polarization for Republicans but not for Democrats. It seems that the Democrats do not switch to the more polarized policies in non-vulnerable states as these issues do not come to the forefront of their agenda in these states. It's reasonable that the more significant effect persists only in disaster vulnerable states. In non-vulnerable states, on the one hand, the legislators do not get a lot of opportunities to signal about their performance as natural disasters are rare. On the other hand, the voters do not perceive the legislators' performance on disaster relief as a main element of their political agenda.
These robustness checks ensure that our estimates are not driven by particular time periods and states with specific characteristics. This provides further evidence for the performance mechanism suggested by our theoretical model.
Conclusion
Does politicians' performance affect their ideological positioning? And if so, what is the mechanism at work? A number of studies have identified and formally analyzed the relationships between politicians' performance and electoral outcomes. However, there remains a great deal of uncertainty with regard to the impacts of politicians' performance on ideological positions they take (and therefore on political polarization). The present paper contributes to this line, both with theory and data.
Our empirical analysis reveals a robust correlation between incumbents' performance in natural disaster relief and ideological positions they take in the U.S. House of representatives in 1953-2010. In particular, we find that a better performance is associated with more extreme ideological scores of the corresponding incumbents. To provide one plausible explanation for this empirical pattern, we propose a theoretical model of spatial political competition in which the electorate uses incumbents' performance to update its beliefs about their competence. A better performance leads to the incumbents' electoral advantage and so allows them to pursue more extreme policies closer to their bliss points. Our empirical findings are consistent with this interpretation.
From a more general perspective, our study emphasizes the impacts of incumbents' performance on future policies while the existing literature has mainly focused on the links between incumbents' performance and voting outcomes. This emphasis allows us to disclose a plausible additional source of political polarization, namely, the incumbents' previous achievements. Our findings therefore complement the existing literature and suggest that various theories of political polarization may benefit from taking politicians' performance into account.
The second derivative evaluated at the critical point characterized by the FOC (4) is
The first term in the parentheses, −
, is negative for x 1 + x 2 − 2m < µ, equal to zero for x 1 + x 2 − 2m = µ, and positive for
is a strictly increasing function for x 1 + x 2 − 2m ≥ µ which approaches 1 when x 1 + x 2 − 2m goes to ∞. Therefore, − f (·)(1−F (·)) f 2 (·)
< 1 for all x 1 + x 2 − 2m ∈ R and so (5) is strictly negative. It follows that the second-order condition for candidate 2's maximization problem is satisfied and thus the best response function is characterized by the FOC (4).
Dividing the FOC (2) by the FOC (4) yields F (x 1 + x 2 − 2m) = 
We focus on the case in which α 1 ≤ x 1 ≤ x 2 ≤ α 2 . It is non-empty when α 2 − α 1 ≥ πv 2 . Then, equilibrium platforms x * 1 , x * 2 are given by (6) with µ and v substituted from (1). Robust standard errors clustered at the state level in parentheses. *** Significant at 1%; ** significant at 5%; * significant at 10%; γ significant at 20%. Fixed effects specifications without and with congress dummies are presented.
B Ideological Scores by Terms
C Controlling for Median Voter Preferences
The dependent variable is the distance between zero and the incumbent's ideological score. The main independent variables are deviations from post-treatment duration averages based on either incidence type or both incidence type and public assistance program initiation in the neighboring states. Term and squared term indicators are included to take into account a non-linear effect of service on the legislator's polarization. The other control variables are the logarithms of state income and total population. To capture the change in median voter preferences we include one additional control, the democratic margin in the last presidential elections at state level. Robust standard errors clustered at the state level in parentheses. *** Significant at 1%; ** significant at 5%; * significant at 10%. Fixed effects specifications without and with congress dummies are presented. The dependent variable is the distance between zero and the incumbent's ideological score. The main independent variables are dummies whether public assistance programs have been initiated at least in 75% or 80% disaster cases in the state during the particular congress term. Term and squared term indicators are included to take into account a non-linear effect of service on the legislator's polarization. The other control variables are the logarithms of state income and total population. To capture the change in median voter preferences we include one additional control, the democratic margin in the last presidential elections at state level.
